This article presents trends in published MIS research for an 11 year period, 1993-2003. It is an update of a previous article in CAIS (Volume 11, Article 16) that covered the period 1993-1997. All of the articles in seven mainstream MIS journals were examined in terms of subjects researched and methodologies employed to conduct research. Recent trends are presented and compared to those of the earlier study. The results clearly indicate the focus of efforts of researchers on information system usage and information systems resource management. The survey methodology still appeals to many researchers but increases in the use of mathematical models and laboratory experiments is an indication that the field is attaining maturity by using more rigorous research methods. 
I. INTRODUCTION
The primary objective of this study is to capture the continuation of trends in research being conducted in the Management Information Systems (MIS) field. The study was conducted by evaluating all of the articles in seven mainstream MIS journals over the 11 year period 1993-2003 based on the subject area of research and research methodologies. The study is an extension of a previous study conducted by Palvia et al (2003) which examined the period 1993-1998. Trends are discussed in light subjects and methodologies used between 1993-1997 and those used between 1998-2003.. Over the last few years, many studies and published articles identified and recognized the importance of metaanalysis in determining where we are moving as researchers in MIS. Culnan et al.[1986] examined the trends in MIS research for the period 1980 to 1984, and examined MIS'
Research Methodologies in MIS: An Update by P. C. Palvia, D. Leary, E. Mao, V. Midha, P. Pinjani, and A. F. Salam relationship to three foundational fields: computer science, management science and organization science. Grover et al. [1993] conducted a study of MIS articles for the period 1980 to 1989 spanning 1336 articles. The Grover et al. study attempted to establish proper criteria and concluded that while there is a need for more methodological rigor along the guidelines suggested, there are some indications of the maturing of the IS field. Alavi and Carlson [1992] developed an overview of the intellectual structure of MIS through direct and systematic analysis of mainstream MIS articles published during 1968-1988. More recently, Palvia et al. (2003) analyzed the trends in methodologies in MIS research by conducting an extensive analysis of articles in seven leading journals for the period 1993-1997. The study showed that survey methodology consistently ranked at the top; while frameworks and conceptual models, laboratory experiments, and case studies also found significant use among the MIS community. This article begins where the previous study left off, and studies the period 1998-2003. The focus of this article is on the subject areas under investigation and the research methodologies employed during the more recent period.
II. RESEARCH METHOD FOR THIS STUDY
Extensive content analysis was conducted for this study. MIS research articles published in leading academic MIS journals were read and coded to capture the necessary data. Table 1 lists the seven journals that were reviewed. Consistent with previous studies [Culnan and Swanson, 1986 , Gillenson and Stutz, 1991 and Alavi and Carlson, 1992 , these journals were selected because of their recognition for excellence in the MIS field. We acknowledge that the publications selected for the study publish mostly U.S. research and therefore the results reflect a U.S. bias. Grover, Lee and Durand (1993) , MIS and related articles were selected by examining the title for Information systems keywords. A total of 1226 articles were selected, reviewed, and coded using the content analysis method (Weber, 1990) . Table 2 is a snapshot of the scope of this study. The starting point for subject areas was the Barki, Rivard, and Talbot [1993] classification scheme. This scheme presents the most comprehensive classification of MIS topics and was used in previous studies (e.g., Alavi and Carlson, [1992] ). The classification list contains seven levels. The first level presents the broadest topic classification while each lower level refines the topic incrementally. The three top levels of the scheme were selected as the base for the subject classification in this study. Continual developments in information technology broadened the scope of MIS to include subjects that were not listed in the Barki, Rivard, and Talbot classification over 10 years ago. Therefore, the classification in this article relied heavily on the scheme used by Palvia et al. [2003] . In addition, five new topics were added, as identified after the initial review. The final subject classification list for this study is presented in Table 3 . Items 29 to 33 are the new subjects. Note that an article may deal with multiple subjects. Therefore, the coding allowed for up to three subjects. Because of multiple subjects for many articles, the total subject count was 2020 for the 1226 articles studied.
The classification scheme for research methodologies was used as recommended by Palvia et al (2003) . One addition made to their list was content analysis (Table 4) . The articles were coded by three doctoral students (who are coauthors of this article) over a period of one semester. To ensure uniformity of coding and to reduce ambiguity, the coders were trained in the coding method as part of a seminar course on research methodologies. The intercoder reliability was calculated over a two phase process. Under phase I, the three coders coded the same set of 50 articles independently. Table 5 presents the result of inter-coder reliability for these initial 50 articles for Subjects (S) and Methodologies (M). Table 5 , the inter coder reliability was not at the 90% target mark recommended in the literature. A discussion was held based on individual coding outcomes and consensus was reached regarding the final coding scheme. Under Phase II, the coders individually coded another set of 25 articles. Table 6 shows that this time they achieved adequate inter coder reliability. This method ensures that the coders were properly trained in the coding methodology and had a common understanding of the subjects and methodologies, thereby minimizing ambiguity from the coding process. Table 6 . Phase II Inter Coder Reliability
III. RESULTS

MIS METHODOLOGY TRENDS
The trends in the methodologies being used by researchers in MIS research are consistent with the findings of previous research. Table 7 presents the rank of particular methodology being used for research for periods [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] , and the composite of both periods 1993-2003.
As is evident, among the journals studied in the time frame 1998-2003, the survey method was the most widely used methodology. The second most commonly used methodology was the mathematical model (note that a mathematical model may refer to any of a number of quantitative approaches such as a formulaic, econometric, optimization, or a descriptive simulation model). This finding is unique compared to many of the previous results. It points to the greater rigor being required in MIS research. Most of the articles appearing in Information Systems Research used mathematical modeling in some shape or form. Management Science, Decision Science and The Journal of Management Informaion Systems were other journals that used mathematical models. The higher use of speculation and commentary (5 th in 1993-1997 and 3 rd in 1998-2003) can be attributed to research efforts being directed to new and developing areas. Laboratory experiments, framework and conceptual models, case study and field study are also favored by IS researchers. It seems that content analysis, library research, and qualitative analysis have yet to capture the attention of the majority of IS researchers 1 .
1 Alternatively, the lack of work published by the seven journals studied may also reflect a lack of interest in them by their editors and editorial boards Significant trends can be observed from the disaggregation of the data in Table 8 , which shows the methodology preferences year by year over the period of 1998-2003. Survey is the preferred choice of researchers over the period. Mathematical model, after a minimal number in 1998, witnessed a steep rise. Although the number of articles using speculation and commentary was third over-all, most of thes, which points to the maturing of the field and move toward more established research methodologies. Preference towards case study was at peak in 1999 and has declined some since that time. There has been a noticeable decline in the use of field study methodology by researchers. From occupying the 2 nd rank in 1998 it fell down to 6 th place in 2003. Other methodologies remained more or less constant over the six year period. 
MIS SUBJECT TRENDS
The most written about MIS subject is Resource Management/IS Management Issues followed by IS Usage in second place, and Electronic Commerce in third place. Table 9 shows the frequency and order of subjects researched during the study period. Broad areas and macro management issues are at the top followed by specific micro level issues. It is no surprise that IS management is on the top of the list, as most people would argue that MIS really refers to "Management of IS". The emergence of electronic commerce as a research area is due to the revolutionary changes made in the nature of IT with the emergence of the Internet in the mid-nineties. Much of the IS usage research was triggered by the enormous interest in IT diffusion research and the technology acceptance model published by Davis (1989) .
In the middle of the list are subjects that are more specific in nature, and include the likes of Decision Support Systems (DSS), IS Staffing, and Business Process Reengineering (BPR). This is consistent with the fact that these subjects enjoy niches among researchers. Towards the end of the table are topics like Outsourcing, Multimedia, and Security which are new topics and have not caught the fancy of the majority of IS researchers. One somewhat surprising finding is the low rank of "Theory of MIS". While calls for an MIS theory have been repeatedly made, it has been elusive and researchers have marched on to more pressing needs.
Trends can be observed in Table 10 , which shows the appearance of the topics in each of the 6 years. There is an increase in number of articles in electronic commerce, the Internet, supply chain management (SCM), DB/DBMS, artificial intelligence, neural networks and expert systems, and global information technology. The trend in the number of articles in e-commerce mimics somewhat (perhaps with a little lag) the rise and fall of the e-commerce business. The number was rising until 2002 but then it suddenly dropped in 2003. in The number of articles on hardware, telecommunications, multimedia and outsourcing decreased. While from an academic standpoint, less research has been published in these areas, IS practice is strong in the areas of hardware, telecommunications, networks, and outsourcing. Furthermore, many advances occurred in practice in such area as multimedia with the convergence of voice and data technologies over existing TCP/IP networks. Furthermore international outsourcing saw phenomenal growth in the last few years. The data reflect the time gap or lag between published research and current practice.
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IV. DISCUSSION LIMITATIONS
We state some limitations of the study before discussing the results. The primary limitation is that only seven journals were examined the study. Nevertheless, it was a massive data collection effort. But the fact that all highly acclaimed top-tier journal were included is also a strength, as our study reflects the best practices in IS research. As an added caveat, it should be noted that our results are more reflective of U.S.-based research.
Another limitation is the classification scheme used for coding the articles. The coders experienced that the subject list was not completely exhaustive and some of the articles were not easy to fit into. Though some new subjects were added, the list was still not sufficient to accurately represent a few articles. Given the breadth of what can be called MIS, we had to draw the line someplace. Some of the results are also dependent on how the subject categories were divided or aggregated. For example, DSS, GDSS, and EIS were separated while KM was combined with AI, Expert Systems, and Neural Networks.
COMPARISON BETWEEN THE 1998-2003 STUDY AND THE 1993-1997 STUDY
One conclusion that can be drawn is the increasing scope of MIS research. This result is quite evident by comparing the of subject classification list of this study with that used in the previous study . The number of subjects in this study was 35 compared to 29 (but only 28 were ranked) in the prior study by Palvia et al. (2003) . The additional seven subjects: SCM, Outsourcing, IT Value, Media and Communications, Workflow systems, ERP, and CRM, indicate a trend of widening scope of subjects being researched by the IS community. Table 11 presents the rank comparison of subjects between 1993-1997 (Palvia et al. 2003 (Palvia et al. ) and 1998 (Palvia et al. -2003 (the current study). A good number of changes can be observed. Of importance among them is the shift or change in the subjects which form the core of the MIS research. The topics which emerged as core in the previous study were resource management, IS development, functional applications, IS planning and software programming languages. In this study, the core of MIS shifted focus to IS usage, resource management, electronic commerce, IS development, artificial intelligence/neural networks/knowledge management, and software/programming languages.
MIS being 'Management of IS' has Resource Management/ IS Management Issues' subject articles on top of the list. The next ranked subject is IS usage, which was in 17 th place in the previous study. This change can be explained by the interest of researchers in understanding IT adoption and acceptance by IS users. Much of it has been spurred by the publication of the TAM model by Davis (1989) . There is a dramatic decline in the "Theory of MIS" research which was at 3 rd rank in the previous study and is almost non-existent in the present study. Given its elusiveness, it seems researchers abandoned the quest for theory and instead have focused on more pressing business issues such as IS usage and management.
Another major but expected change in comparing with the previous study is the quantum increase in Internet and electronic commerce research. The analysis of the trends over the years shows a big jump in e-commerce research until the year 2002. Although there was a decline in 2003 perhaps due to the "dot-com" bubble burst in 2000, researchers seem to be investigating fundamental and long-term issues in e-commerce. We expect that research in e-commerce issues will sustain a high level of activity over many years to come.
Another important topic that emerged is global IT. Focus on this area increased because of the rapid expansion of business into global markets. The Internet by definition is global and thus much of the e-commerce activity has been global, crossing international boundaries. Information technology has had both an "enabler" and "driver" role in the globalization of business, so much so that IT is now an integral part of corporate strategy in many organizations. The importance of this area of research is exemplified by the emergence of an annual global IT management conference (http://www.gitma.org).
Other subjects showing upward trend are supply chain management (SCM), and media and communications. These new topics were added to the subject classification list of the previous article. The increase is clearly evidenced by the increased focus on efficiencies to be gained through inter-organizational linkages embedded in SCM and ERP systems. Subjects that were at about the same level of research as the previous study include: IS Research, GDSS, IS Staffing, DBMS, Innovation, IS Implementation, Hardware, EIS and Security. Striking observations can be made when examining methodologies. Table 12 displays the rank comparison of methodologies used in 1993-1997 and 1998-2003. The most prevalent methodology used is the survey method with 19.95% (both primary and secondary) of the articles using this method over the time frame. This supports the previous work where surveys were also the most used method during the 1993-1997 timeframe. The previous article had suggested that the survey method was used because of the "newness" of the field. However, the survey method continues to be most widely used in spite of growing maturity. We argue that the most likely reasons are perhaps threefold:
1. the IT field changes rapidly, requiring constant and quick attention to new issues, 2. the external conclusion validity afforded by the survey method, and 3. a large number (perhaps the majority) of the current researchers in MIS are only trained in this method. A methodology that has seen a steep rise is mathematical modeling. It was ranked 6 th in the previous article and is now ranked 2 nd . As stated earlier, most of the articles appearing in Information Systems Research use mathematical modeling in some shape or form. Management Science and Communications of the ACM were other journals that used mathematical models. The increase in this methodology indicates more rigor in MIS research.
Framework and conceptual models fell from being ranked 2 nd in 1993-1997 to 4 th in 1998-2003, with only 9.4% of the articles using this methodology. This decline is consistent with previous research which stated that journals now want to publish actual research more than frameworks that guide research. Another reason may be that we now have a good number of frameworks and conceptual models.. Again, it is an indication of the growing maturity of the field.
Qualitative research (excluding the case study method) exhibited low results consistent with previous research. It was stated in the previous research that many IS researchers who reported results between 1993 and 1997 were not trained in using this methodology and therefore reluctant to use it. It was expected that this methodology would gain acceptance in years to come, but the methodology is still does not find wide acceptance by the IS community. 1993-1997 to 1998-2003 . Mathematical modeling gained the most whereas laboratory experiments, case study and literature analysis lost moderately between the two periods. The differences in methodologies are much smaller than the differences in subject.
V. CONCLUSION
Continual self-introspection is useful for the MIS field to mature and thrive. The MIS field is still young and continues to show explosive growth in the technology itself. Our analysis of publication patterns and trends in leading academic MIS journals in the years 1998 to 2003 provides another snapshot of the state of MIS research. In the tradition of cumulative research, our study updates previous research which covered the period 1993-1997. We expect that similar work will be conducted on a periodic basis. Future work may also include non-top-tier journals as well as new and upcoming journals. This approach would lead to a more holistic review not just the best practices in MIS research.
The results include several implications for researchers and journal editors.
1. Researchers are made aware of the methodologies and subject domains that are in wide use. The data give them an opportunity to understand which subject areas that are growing in popularity and which are declining in interest.
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